Introduction
The Proton Storage Ring' will be part of the upgraded Weapons Neutron Research (WNR) spallation neutron source. The 800-MeV negative hydrogen ion beam from the LAMPF linac will be accumulated by a novel charge-changing injection technique2 and extracted for delivery to the neutron production target. The purpose of the PSR is to change the temporal structure of the LAMPF beam to structures more suitable for time-of-flight neutron measurements while still maintaining high peak and high average neutron fluxes.
Two operating modes are provided. A short-bunch high-frequency (SBHF) mode Parallel-plate transmission-line electrodes will be used to generate a backward-wave TEM pulse to deflect the circulating beam in the PSR past the extraction septum into the extraction line. This unconventional choice of kicker "magnet" is dictated by the stringent timing and afterpulse ringout requirements for SBHF operation. A a I the pulse is F = q(E + acB) = qScB(l/a + 1 
Extraction-Line Configuration and Constraints
After passage through the septum magnet, the beam is directed onto the WNR spallation target through a transport line whose configuration is determined by LAMPF line D, an existing low-current transport Beam spill throughout the transport line is limited by requiring a minimum acceptance of 5 cm*mrad (that is, apertures no less than three times the beam core).
The problem of matching the beam to the 7.5-cm aperture of existing magnets M4-M7, as well as the dispersion induced by these magnets, dominates the constraints on beam optics. Additionally, the beam is to be focused within a 2-cm-diam area on the target. The line is required to carry beams containing varied charge densities, with peak currents of 46 A in the LBLF mode but must be tuned with low peak currents. Hence spacecharge effects have a first-order influence on line optics.
Beam Optics
In addition to having a substantial momentum spread, the extracted beam is described by an initial dispersion in the x (horizontal) direction of magnitude comparable to the vectors bounding the undispersed beam envelope. Specifically, the initial dispersion vector is [0.85 cm, 2.73 mrad] at the extraction point in the LBLF mode, for the conditions of Fig. 1 . Figure 6 shows an acceptable solution for the extraction-line optics. The first set of four quadrupoles after the lower skew magnet 
